Section qf Otology 273 and possibly before the senses of taste and smell, though of course it has not as yet been elevated to the dignity of a "sense".
IN 1941
Mr. Cawthorne put to me the principles governing the restoration of fitness after injurv to the vestibule and sought my help to develop a system of rehabilitation for these cases. It happened that about the same time I had. arranged with the Staff of the Head Injurv Centre at Hurstwood Park Hospital to unldertake the rehabilitation of late cases of the post-concussion syndrome in, my Department at Horton, Emergency
Hospital. Thus the svstem of rehabilitation which I am abouti to describe was developed for the post-concussionI syndrome as a whole as well as for the particular problem of vestibular injurv.
The svmptom complex for which I had to provide consists of headache, vertigo including the so-called' "black-outs", irYpaired menta [concentration and deafness in a-proportion of cases. Of these svmptoms the vertigo may be the most disturbing; but, fortunately is uIsuallv amenable to treatment along the lines I shall describe.
Unfortunatelv the headaches are often persistent and difficult to alleviate. They tend to be severe and have the double disadvantage that they are ea,silv induced by physical or mental effort and are common on first waking. Thus patients are apt to start the day disinclined to engage in any form of rehabilitation. Even if they avoid waking %xith a headache they find by experience that noise, bright light, talking to a group of people, reading and phvsical effort bring on a headache. In similar manner the vertigo can be controlled by slow and deliberate movement, but the quick movements of spontaneous activity readily precipitate an attack. Under stich circuLmstances it is nattural that, when left to their own initiative, patients seek solitude and inactivity. It might be expected that the symptoms would disappear with the lapse of time; but in manv cases this is not so and it is a common experience to see patients with little or no improvement after a vear or longer. We believe that failure to recognize the vestibular lesion together with failure to provide adequate measures to restore confidence and to compensate for the damaged vestibtular fuLnction are the reason for the undue persistence of symptoms.
It has long been recognized in disease and injury of the locomotor system that spon- In the final stages patients are transferred to the general physical training exercises in which they mix with patients convalescent from various types of disease and injurv.
In the case of patients who have to return to occupations involving climbing ladders wve endeavour to test them out on a small assault course wve have built in the hospital grounds. The exercises are under the direction of a physiotherapist wvho holds a University diploma in physical education.
MENTAL EXERCISES
Many post-concutssion patients complair. of lack of mental concentration and to assist recovery the edtucation officer takes these patients for an hour each day. Bv means of play-reading, debates, "brains trusts" and organized study, patients are trained to concentrate on increasingly diffictult subjects.
OCCUPATIONiLii THERAPY This combines physical and mental exercise for the purpose of creative work. The object in these patients is to train them to concentrate and to perform the qtuick and involuntary movements of normal activities. It is useful also to train patients to work undler crowded and nolsy conditions. Patients start with sitting work involving minimal concentration in the quiet light-handicraft workshop. As they improve they progress to work which involves more concentration and more moving about, including bending and stooping. Finallv they progress to the carpentry shop where noise and hard phvsical work will either restore their confidence to return to indtustry or reveal the failure of the earlier treatment.
INDUSTRIAL RESETTLEMENT
Rehabilitation in vestibular injuries is not complete until the patients are returned to their normal work or satisfactorily resettled. Patients who are unable to return to their notmal work and in whom the disability is likely to last at least six months are quialified to register as disabled persons. Incltision on the register entitles these patients to vocational training and placing in suitable wvork. On the recommendation of the surgeon the almoner will arrange with the disablement resettlement officer at the patient's local office of the Ministry of LabOur for registration, vocational tra ning and placing in employment.
If it is possible to combine the few cases of vestibular injury with other head injturies and any medical cases of vertigo, grouping them together, it has the advantage of increasing the size of the group. The principle on which we are working is equally applicable to them all.
1\Ir. Cawthorne now takes his cases of Meniere's syndrome into hospital a week or two before operation, and while he carries out certain investigations, the patients attend exercises in the gymnasium along with the convalescent cases, so that they begin to learn the exercises and are encouraged by seeing the progressive recovery of these other patients. The orthopaedists have also found that to teach patients exercises before operation makes the job much easier afterwards. The time to start the exercises after operation must be determined by the surgeon in each case, but the general rule is the sooner the better.
[At the close of Dr. Cooksey's paper two mermbers of his staff, Miss Swan and Miss Htudson, gave a demonstration of the exercises, one acting as instructor and the other as "patient".]
The President said that in the first place, Mr Cawthorne had pointed out that it was not very infrequent for a pathological lesion to be found in one portion of the labyrinth.
It was a point not sufficiently recognized that while the labyrinth was one organ, and "las-rule did suffer disturbance. as a whole, both in its audi,tory and vestibular portions, it was not infrequent, either as a result of disease or of injury, to get a pathological lesion confined to one part.
Mr. Cawthorne was, he thought, a little puzzled as to the explanation of why eye movement should produce a considerable degree of disturbance, as it did in patients with laibyrinthine lesions. The eye picture was a very large part of the whole picture. Surely if it was considered that as a result of abnormal sensation froQm the labyrinth a central disturbance occurred, then all the other sensations as they airived at the centre were liable to produce abnormal sensory reaction.
After all, the sensations did not arise in the end-organ; the abnormal sensations arose at a higher level. He thought that the answer was that the higher level became disturbed, and all these exercises they had been witnessing were really examples of re-training at the higher level. At least that seemed to him to be the sort of outlook that a simpleminded non-scientific man might take. He had been interested in Mr. Cawthorne's remarks on acceleration and concussion. In the past one had imagined that concussion was the result of a blow upon this "box" within which there were certain important structures, but he gathered that in quite a proportion of cases of concussion the injury was produced by movement of the head and not by a blow upon the head. That was an important point. He thought it was very probable that his suggestion that a great part of the picture was produced by this movement on the vestibular apparatus was the correct one, but he rather gathered that Mr. Cawthorne was hoping that some experimental work might be done to furnish support for that hypothesis. He had not himself observed that the patients who had a labyrinthine destruction were more easily tired than others, but seeing that their whole locomotor system worked rather abnormally one might expect that there would have to be a rather greater nervous effort made to produce the same output.
He had been taking advantage of the experience gained by Dr. Cooksey's work in the rehabilitation of cases following labyrinthine destruction. and he had been most impressed; it had entirely altered the outlook on the post-operative phase. His own practice was to get these people out of bed on the third or fourth day and one had a picture within two or three weeks that formerly was not obtained for two or three months even if then. He was sure that tnast Apsychology was a .very valuable thing to introduce into rehabilitation.
Mr. E. D. D. Davis said that he could foresee the time when rehabilitation could cure vertigo and the labyrinth operations would be unnecessary. He had had some experience of injuries to the head during the war of 1914-18 and of a number of cases during the recent war. The large majority of fractures of the skull involved the middle fossa and the middle ear. The fracture took the line of the Eustachian tube and the roof of the tympanum and the mastoid antrum and the labyrinth was very rarely injured. It was difficult except in very severe injuries, mostly fatal, to see how the internal ear could be injured because it was encased in the hard petrous bone surrounded by the bony capsule of the cochlea and semicircular canals filled with perilymph and endolymph. He had the notes of 57 cases of injuries of the ear as the result of fracture of the skull and only 5 of these showed any signs of injury to the internal ear. The injury was limited to the cochlea and the labyrinth was normal except in one case. The majority of the patients with fractures of the petrous bones died. Hogarth Pringle (1939) recorded 366 cases of fracture of the skull of which 39 post-montems showed fractures of the posterior fossa and all the patients who were suspected of having a posterior fossa fracture died. It is the fracture of the posterior fossa which involves the petrous bone. During the war of 1914-18 he was a neuro-surgeon at a casualty clearing station and he only saw about three cases with injuries to the posterior fossa. Most of these cases died on the field of battle.
Gordon Wilson who studied the effect of injuries on the ear (1914-18) stated that it was very rare to find a damaged vestibular apparatus; it was almost always the cochlea.
The injuries to the internal ear could be divided into three groups.
The first group consisted of cases of undoubted and permanent injury to the internal ear showing marked deafness, paralysis of cranial nerves, escape of cerebrospinal fluid, &c. If the hearing did not improve in eight weeks the loss of hearing was permanent. Some of these cases were tested for damage to the vestibular apparatus after recovery from the head injury. The caloric and other tests showed a normal vestibular apparatus in all except one or two.
The second group comprised the so-called cases of psychical deafness. The deafness was usually bilateral and accompanied by other mental and vasomotor disturbances. The hearing tests wereo often-contradlictory; When examining-such cases it is important to ascertain-the position of-the' patient-with regard to the explosion causing-the injury.
Most injuries to the ear were unilateral and within about 20 feet for the average small bomb. If the patient is immersed in the sea or water the critical distance or danger zone is four times as great, 80 feet. The psychical cases are occasionally suspected of malingering.
The third-group are those of temporary deafness, so-called concussion deafness. These patients perhaps sustained other severe injuries and by the time they had recovered from these the deafness had disappeared and the ears were normal. It is difficult to ascertain what anatomical injuries to the in.ternal ear occur. The auditory nerve cannot be seen like the optic disc but there is a comparison. It is doubtful whether concussion deafness actually exists.
The vertigo following head injuries and fractures of the skull is, in a number of cases, due to damage or contusion of the brain. These patients complained of varying degrees of instability, black-outs, tinnitus, confusion. &c., with normal ears and hearing. The fields of vision may be contracted. The symptoms are not like the rotatory vertigo with unilateral deafness and other signs seen in an aural vertigo. Rehabilitation is valuable for the head injury type of unsteadiness. His experience of the condition of the patient after operations on the labyrinth was similar to that of Mr. Cawthorne. These patients were distressed by intense vertigo and vomiting which took some time to disappear. Mr. F. W. Watkyn-Thomas said that in considering the effects of labyrinthine destruction they had to realize, as Mr. Cawthorne had said, that the labyrinth was Part of one of the great protective mechanisms of the body. Its function was to maintain equilibrium; not only a constant relation to fields of gravitational force, but also a constant field of vision. All these things were keyed up on the labyrinth. This meant not only the compensatory movements but everything that went with them, such as the reciprocal innervation and the co-ordinated vasomotor reflexes. A disturbance of the labyrinth meant a complete upset of a mechanism which had been running smoothly for generations, and thus one got the extraordinary general response.
As to the description of labyrinthine vertigo he always recalled the Club of which Mr. Jorrocks was a member in which no member was considered to be drunk so long as he could lie still without holding on to something. It was this which made the recovery so difficult. A disturbance of the labyrinth owing to injury seemed, to be a crushing disaster at the time. Curiously, the people whose labyrinths were destroyed for suppuration did not seem to suffer so much after it as those whose labyrinths were destroyed for the cure of Meniere's disease.
On the question of concussion in mastoid operations, he thought that the answer was that they were dealing with an incompressible part of the skull, with a part specially made not to give under a blow but to stand up to a blow. This was suggested by the carefully built-up petrous, with its neat balance of hard and elastic bone. He had once or twice noticed some vertigo, after operating on a mastoid with very hard bone, and gouges were nost up to the standard required. In one case this lasted long enough to make him fear that he had damaged the external canal, but events proved that all was well.
There was another point about concussion. It was fairly well shown that the crista was anchored at both ends, to the roof as well as to the ampulla. There was one case mentioned by George Jenkins in which a woman was throwing a child up and catching it, and suddenly she went down on to the floor; whenever she put her head into that same position afterwards she got such intense vertigo that Jenkins was compelled to destroy the labyrinth. He had attributed it to dislocation of an otolith membrane.
The question of rehabilitation was most important. Miss Wadge, his chief assistant, pointed out to him some time ago that the sooner one got a patient sitting up after a labyrinth operation lthe more quickly -he recovered. The consequence of that was that they had cult down the time in bed to the very minimum. But it was a new and excellent idea to start these exercises before the operation was done.
Mr. E. D. D. Davis said that in concussion deafness the membrana tectoria was seen to present almost a vertical instead of a horizontal position in the microscope sections.
Gordon Wilson had observed this in one case. and he thought it had been found in others.
Mr. H. V. Forster said that in his clear exposition of a difficult subject, Mr. Cawthorne had stressed the degree of suffering experienced by the patient in disorders of the vestibular nervous system. At a discussion before this Section in 1937 McNally, Proc. R. Soc. Med., 30, 905, had explained that in abnormal labyrinth stimulation the autonomic nervous system was set an almost impossible task of readjustment and how in the resulting confusion nausea was produced.
The labyrinth as an organ of special sense did not rank as high as that "distance receptor" the eye, over whose impressions throughout the ages of man's development the vast area of the cerebral neopallium had grown. But Sherrington nevertheless had described the laibyrinth as "the dhief proprioceptor of the leading segment of the body which is the head" and had given us a concise understanding of its physiology when he wrote: "The labyrinth keeps the world right side up for the organism by keeping the organism right side up to its external world." Sherrington, C. S., "The Integrative Action of the Nervous System" (1909), p. 336, London.
We could imagine that the congenital deaf-mute in a complete "black-out" would have little to guidie him beyond the segmental proprioceptors of the trunk and limbs, but to fall then into deep water these too would fail him with an overwhelming sense of "disorientation". He, Mr. Forster, had been taught many years ago that such an event fulfilling these painful conditions had been recorded.
Mr. I. Simson Hall referred to the method of production of these labyrinthine symptoms.
Mr. Cawthorne had stated his belief that they were due to the influence on the nerve MAR.-OTOL. 2.
endings. One of the mechanisms was by tension or change in the fluid balance within the labyrinth acting upon the nerve endings. It was a point that deserved attention. Whether one injected alcohol into a labyrinth, ablated the labyrinth by operation, or merely made the smallest possible opening into the labyrinth to let out a little fluid, the symptoms were the same. A labyrinthine crisis of vomiting, giddiness and nystagmus was produced.. His experience in making a small disturbance in the fluid of the labyrinth in the fenestration operation tended to show that the influence was through the fluid on the nerve endings.
Mr. C. S. Hallpike said that everybody who had studied this subject would know its difficulties, and he thought it would be generally recognized that Mr. Cawthorne's paper represented a very considerable advance. In particular the methods employed would commend themselves as the right ones to all interested in the scientific side of the subject. It was well known that oto-neurological views in the past had been based very largely upon obscure symptomatology, and not, as they should have been, upon physical signs.
Mr. Cawthorne had now made it clear, probably for the first time, that it was possible in many of these cases to elicit meaningful physical signs from the affected vestibular system. From this point he hoped very much that further progress would be rapid.
Sir Milsom Rees said that he had been particularly interested in the 8th nerve, because he was almost sure that it was through this nerve that sense of location and direction was possible, and we were enabled to find our way about, with the aid of some form of magnetism. If this theory was correct for human beings it was likely to be so for birds and all other animals, including eels. Some years ago he read a paper to the Royal Society of Medicine on the role of the labyrinth, but the puzzle to him had been and still was, what part of the auditory apparatus actually gave the sense of location. It was old knowledge that birds and animals had an uncanny way of finding their direction and whereabouts, but how they found it had never been explained. He trusted therefore that some of those interested in the anatomy and physiology of the ear would test his own views on the subject and say whether he was right or wrong.
Mr. Terence Cawthorne said that Dr. Cooksey had stated that some of these cases deceived the surgeon. This was true and in doubtful cases it was often possible 'to pick out the patients who were "putting it on", by watching the head exercises class at work. It was most instructive to see the way in which the genuine cases behaved and on the other hand the way in which those who were "putting it on" staged their symptoms. Some of these latter would put on terrific turns, rather like a comedian on the music hall stage who pretends to ibe drunk and seems about to fall into the orchestra.
The President had spoken about the pathological lesion being in one part of the labyrinth. He was inclining more and more to the same view.
He was in agreement with Mr. Davis on the frequency with which fractures of the skull involved the middle ear. He had had the opportunity of seeing several such cases, giving rise to ear discharge and granulations, and in some of these cases the cochlea at any rate had been intact.
Mr. Watkyn-Thomas had mentioned the fact that in cases with suippurative labyrinthitis the vertigo was not so intense as after an operation for Meniere's disease. The reason for this was quite clear. The amount of post-operative disturbance was in proportion to the amount of immediate pre-operative function. In the case of the suppurative labyrinth it was possible that the function might have slowly disappeared, whereas in the case of Meniere's disease, particularly if there had been an active labyrinth, it was likely to have been suddenly cut off.
Mr. Forster had mentioned about throwing born-deaf children into baths. There was no reason why such children should not learn to swim because nearly all children born deaf gave an active response to vestibular stimulation.
Mr. Simson Hall had mentioned the altered fluid conditions, and he was sure that they might be expected to play an important part in vestibular disorders Dr. F. Cooksey, also in reply, said that he entirely agreed that mass psychology was the key to a large part of this problem. He himself had to be an enthusiast and insist that these patients be spurred on. Danger would only arise if the patients were not carefully selected in the first place by those, like Mr. Cawthorne and the members of the Section, who would guide them as to the essential scientific basis of the disability and principles of treatment.
Some Temporal Bones which had been Subjected to Mastoid Operations.-E. D. D. DAVIS, F.R.C.S. Mr. E. D. D. Davis exhibited some interesting specimens which he had accumulated over a considerable period of time illustrating some of the naked-eye points in the anatomy and pathology of the middle ear and of operations on the mastoid and labyrinth. The fixing and embedding of the temporal bone in plaster of Paris made macroscopical dissection easier. Mr. Davis said that these specimens were very useful for post-graduate teaching.
